Superior cervical ganglia from adult rats maintained in organ culture show a progressive increase in the rate of uptake of [3Hlnorepinephrine. The enhanced uptake of norepinephrine is a consequence of the development of axonal sprouts. Formation of axonal sprouts, which appear to have many of the properties of sympathetic nerve endings, is inhibited by colchicine and vinblastine, presumably because of the interaction of these drugs with neurotubular protein.
The superior cervical ganglion of the adult rat is a relatively simple neuronal structure that contains about 40,000 cells and weighs about 1 mg (1) . Sympathetic ganglia can survive in artificial media for up to 1 week and maintain their concentrations of catecholamine-synthetic enzymes (2) .
Ganglia placed in contact with rat ilises or pineal glands in organ culture have been shown to reinnervate these tissues. Electron microscopic examination of the cultured ganglia disclosed several morphological features that distinguished these ganglioneurons from those in fresh tissues fixed in an identical manner. After 48-96 hr of explantation, about 40-60% of the ganglioneurons show extremely good retention of morphological integrity, as indicated by intact plasma membranes, undistorted cytoplasm, and greatly enhanced amounts of free ribosomes. The most dramatic morphological alteration of the surviving neurons was seen at the plasma membrane surface, where the satellite-cell cytoplasm and membranes had been eroded from the outer surface of the neuronal membrane and multiple axonal "sprouts" (10-25-um in length) were budding from the perikaryon (Fig. 3A) . These sprouts were easily visible by 48 hr of exrlantation and were quite extensive by 96 hr. The sprouting axons could often be followed for several micrometers within the plane of a single thin section and exhibited normal axonal organelles such as microtubules, mitochondria, and small numbers of (Fig. 3B ) appeared to be restricted almost entirely to the axonal sprouts, many of which exhibited microtubules and large granular vesicles. However, occasional axonal sprouts could be seen that exhibited microtubules but no large granular vesicles.
Ganglia cultured for 48 hr in media containing colchicine (Fig. 3C) or vinblastine (Fig. 3D) 3D ). In addition, the drug-treated ganglioneurons also had marked disarrangment of the cytoplasmic contents; the clusters of free ribosomes, mitochondria, and an increased number of phagosome-like inclusion bodies were displaced by vast sheets of parallel arrays of microfilaments about 90 A in diameter and several thousand gm in length. The disarrangement is similar to changes observed in other neurons exposed to colchicine (7) . The observed morphological effects of both colchicine and vinblastine were present throughout the ganglia incubated in these agents.
DISCUSSION
Superior cervical ganglia cultured for up to 2 days in a chemically defined medium progressively increased their ability to take up [3HINE. NGF; these halos provide a sensitive bioassay for NGF (8) .
Our present data suggest that exogenous NGF is not required for the sprouting seen in adult sympathetic ganglia. Such sprouting may be due to the presence of endogenous NGF within the ganglia (9) since there was a reduction of sprouting, as indicated by a reduction in [3HINE uptake by incubated ganglia, when the specific antibody to NGF was added to the culture medium.
Norepinephrine is taken up into adrenergic neurons by a membrane transport process (10) [3H] metaraminol. The prevention of the development of the increased uptake may be related to the same mechanism that is responsible for the inhibition of neurite formation produced by these agents in cultures of neuroblastoma (14) . Electron microscopic examination has revealed that colchicine and viniblastine-partially suppress the formation of axonal sprouts, and both agents decrease the accumulation of [3H]NE by the treated ganglia. The major morphologic differences in the few sprouting axons of colchicine-or vinblastine-treated ganglia are their distorted, fragmented microtubules and their reduced length (7) . Therefore, based upon morphological and biochemical data, the reduced uptake of [3H]NE and [3H]metaraminol after colchicine or vinblastine treatments might be related to impaired transport of structures necessary for storage (perhaps vesicles) and component(s) of the membranes of the sprouts necessary for uptake of exogenous amines.
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